Introduction
1 0 1 characterizing seven molecular markers to infer the phylogeny of the subfamilies, tribes 1 0 2 and genera representative of the Culicidae family. In this research, we infer the phylogeny of the subgenus Nyssorhynchus through the 1 0 4 sequences characterized for the molecular markers ND6, COI-Barcode, White and CAD, in 1 0 5 addition we calculate the times of divergence for the main lineages corresponding to the 1 0 6 sections Albimanus, Argyritarsis and Myzorhynchella using Bayesian approaches. Preparation of sequences and alignments. 1 1 0
Through Genbank it was possible to obtain the sequences belonging to the ND6 and White 1 1 1 markers described by Bourke (2011) , and those used by Foster (2013): CAD and COI-1 1 2
Barcode. Manually aligning sets of 40 sequences for each marker in 22 species of the 1 1 3 subgenus Nyssorhynchus and two external groups (Anopheles, Stethomyia) ( Table 1) .
Species with little representation were eliminated and emphasis was placed on those that 1 1 5 presented information for all the genes used. In this way, individual and one concatenated 1 1 6 alignments were constructed (Table 1) . For the White and CAD nuclear genes, only blocks 1 1 7 with clear positional homology were used, discarding gaps and blocks with multiple 1 1 8 ambiguous sites. In COI-Barcode and ND6, amino acid translation was performed to avoid 1 1 9 nuclear sequences of mitochondrial origin (NUMTs), pseudogenes and unedited sequences 1 2 0 of Genbank. The sequences for each marker were manually evaluated and aligned with 1 2 1 Clustalw in Bioedit v7.0.2 (Hall, 2007) and MUSCLE in Mega v5.0 (Tamura, 2011). The fasta files for each molecular marker were used to evaluate evolutionary models under 1 2 5 the Akaike information criterion (AIC) and likelihood evaluation in the software 1 2 6 jModeltestv2.0 (Posada, 2012), starting with an inferred tree in phyml and 24 models for the evaluation (likelihood scores). The inference by Bayesian methods was applied to sequences of ND6, COI-Barcode, CAD, 1 3 2 White and concatenated data using partitioning schemes for previously determined codon For the individual gene matrices, each run was 5 million generations and the first 2.5 1 3 8 million were discarded as "burn-in". The concatenated matrix was analyzed in 20 million 1 3 9 generations and the first 10 million generations were discarded. The consensus trees were 1 4 0 visualized in TREEVIEW (Page, 1996) and Adobe Illustrator. The inference of separation times for the species of the subgenus Nyssorhynchus of with six nuclear genes. The subgenus Nyssorhynchus was restricted in the minimum age of The alignments for each marker presented different lengths: CAD (634 nt), White (460 nt), to An. parvus. The Albimanus section has closely related Strodei and Oswaldoi groups, with An. The estimation of divergence times shows the formation of the main lineages of The estimation of evolutionary relationships from individual markers has proved to be an Nyssorhynchus, is composed of 50% of species complexes, which has been considered a 1 9 2 difficulty to infer evolutionary relationships, in addition to the use of previously was only the concatenated matrix under a partitioned scheme, the methodological treatment 1 9 8 with higher resolution for the estimation with high supports of posterior probabilities of 1 9 9 clade phylogenetic relationships between species of the subgenus Nyssorhynchus. subgenus Nyssorhynchus (Sallum, 2000 , Bourke, 2011 , Foster, 2013 , constituting the 2 1 0 inferred phylogeny, the first hypothesis that allows to show clear relationships between 2 1 1 members of this subgenre. parvus. This species is not grouped with members of the same section (An. lutzi and An. Nyssorhynchus. Sallum et al (2000) , using morphological characters, showed similar elevation to the status of its own subgenus is proposed, differentiating it from the species konderi, being the Oswaldoi group, the grouping that includes the most derived species 2 2 9 within the subgenus Nyssorhynchus. subgenres Stehomyia and Anopheles, has an age of 43 ma, agreeing with its with the (cited by Schleek, 1990) for the strata where the amber of this species was found (30 -45 2 3 7 ma). In our chronogram, the age of the Nyssorhynchus lineage is in the interval 27.2 -24.01 2 3 8 ma, observing two times of diversification / speciation for the subgenus: 1). Species in and Oswaldoi present diversification mainly to associated events in the Pliocene (5.3 -2.8 2 4 2 ma).
4 3
By way of conclusion, we can demonstrate that the treatment of molecular data prior to 2 4 4 phylogenetic analysis and the characterization of molecular markers for evolutionary 2 4 5 inference, can help to clarify the evolution of the subgenus Nyssorhynchus and answer 2 4 6 questions about the evolution of vector competition for protozoa as Plasmodium spp. and 2 4 7 the estimation of divergence times, allows the current understanding of the biogeographic 2 4 8
